. Among the ‫02ف‬ known SOS sis when they omitted DNA pol III holoenzyme. The reagenes of E. coli, a number are specifically involved in sons for this discrepancy remain to be reconciled, but spontaneous or DNA damage-induced mutagenesis could result from any of multiple experimental factors (Table 1 ). The products of these genes facilitate the (Walker, 1998). tolerance of base damage in DNA rather than the physi-A scenario for replicative bypass in eukaryotes is analcal removal (e.g., excision) of such damage that characogous to that observed with the E. coli reconstituted terizes DNA repair. The late Hatch Echols, one of the systems described above and has emerged from studies pioneers in the field, suggested that the primary biologiin the yeast S. cerevisiae. The Rev1 protein (Table 1) , cal function of the SOS system in bacteria was in fact which is required for UV radiation-induced mutagenesis, to generate a background of mutations upon which seshares significant amino acid sequence similarity with lection could operate in response to adverse environ-E. coli UmuC protein (Larimer et al., 1989). Purified remental conditions. A prevalent general hypothesis of combinant Rev1 protein is endowed with an enzyme the molecular mechanism of DNA damage-induced muactivity that catalyzes the unique incorporation of dCMP tagenesis in bacteria is that the products of certain SOS opposite sites of base loss in a primer/template-depengenes somehow relax the fidelity of normal semiconserdent reaction (Nelson et al., 1996b) ( Figure 1B) . Incorpovative DNA synthesis to allow error-prone DNA synthesis ration of dCMP was also nonspecifically observed opposite sites of adenine, uracil, and guanine. This enzyme was designated a deoxycytidyl transferase (Nelson et
). This conclusion was directly confirmed by sequencing the major replication products. In further experiments, Wagner et al. (1999) showed that site-directed stall and dissociate from its template/primer. Under these circumstances replication intermediates might be specifically extended by the polymerase activity of DinB. Nohmi's group in collaboration with Fuch's group The studies summarized above share an interesting have now purified a histidine-tagged version of DinB new paradigm for error-prone DNA replication, namely the protein to Ͼ95% homogeneity and shown that it is a involvement of DNA polymerases with novel properties DNA polymerase which lacks 3Ј→5Ј proofreading exothat are able to effectively negotiate sites of DNA template nuclease activity, and which adds nucleotides to primer/ base damage or misalignment, thereby allowing the nortemplates in a strictly distributive manner (Wagner et mal replicative machinery to continue template copying. 
1999).
Clearly additional biochemical characterization lies ahead to identify similarities and differences among this class of enzymes and their role(s) in mutagenesis during replication of damaged and undamaged DNA. It will be particularly interesting to determine if different polymerases are selected to negotiate specific types of base damage in template DNA, and if so, how this selectivity is achieved to result in error-free or error-prone replication. Additionally, it will be important to address whether these polymerases operate in strict isolation, or participate in recruitment of the displaced replication machinery to the replication fork to allow continuation of normal DNA synthesis. Finally, do specialized polymerases such as pol have absolute specificity for thyminethymine dimers in template DNA? If so are cytosinethymine, thymine-cytosine, and cytosine-cytosine dimers in DNA subject to error-free replicative bypass by other DNA polymerases, or must they be removed by DNA repair to avoid permanent replicative arrest? Based on the recent rapid strides in our understanding of the molecular basis of mutagenesis, one can optimistically look forward to the emergence of definitive answers to these questions in the near future.
